Summary The risk of cancer in the second degree relatives of a population-based series of children with soft tissue sarcoma was studied in relation to (i) Observed numbers of cancers were compared with expected numbers and a two-tailed Poisson probability calculated.
Patients and methods
The study population included all children with soft tissue sarcoma diagnosed under the age of 15 years and registered with the Manchester Children's Tumour Registry between 1954 and 1987. The Registry, which is population-based and has almost complete ascertainment of children with malignant disease in the North Western Regional Health Authority area, is described by Birch (1988) . Histopathological material was reviewed for each case, and the tumours were classified as described by Birch et al. (1990) . Morphology and primary site of each tumour was coded according to ICD-O (WHO, 1976) .
Parents of the children included in the study were traced with the help of the Family Practitioner Committees, the National Health Service Central Register and various local sources including electoral registers and libraries. Permission to approach the family for interview was obtained either from the hospital consultant, if the child was still alive, or from the parents' General Practitioner. An interview with the parents or, if they had died, with another close relative was carried out in the home. In addition to information on first degree relatives, details of the age at death or last follow-up and the medical history of all second degree relatives i.e. the child's grandparents, aunts, uncles, nieces and nephews was obtained. A postal questionnaire was completed by a small number of families who had moved some distance from the region. The were diagnosed in the second degree relatives, but the risk model developed for the first degree relatives did not appear to select a group of second degree relatives with a high cancer incidence. Furthermore none of these 16 cancers occurred in relatives of mothers diagnosed with Li-Fraumeni cancers and only one was seen in relatives of fathers with such cancers. Expected numbers in each group were however very small (mothers' relatives, Exp = 0.7, fathers' relatives, Exp = 0.3).
Discussion
Despite the fact that the first degree relatives of this population-based series of children with soft tissue sarcoma show a highly significant excess of cancers (Birch et al., 1990) , the results reported here reveal no excess of cancers in their second degree relatives. Second degree relatives in fact appear to be at reduced risk of cancer and although the deficit seen was statistically non significant, it is in line with the findings of Strong et al. (1987) in their study of the families of a hospital-based series of survivors of childhood soft tissue sarcoma.
The most likely explanation for the observed deficit is under-ascertainment of cancers in relatives. Reporting bias is difficult to test for without obtaining confirmation of health status or cause of death for every individual included in the study. As the second degree relatives of the index patient are the first degree relatives of the individuals interviewed i.e. the parents and siblings of the index child's parents, the quality of the information was felt to be reasonably good. Nevertheless it is inevitable that some cancers would not have been reported, particularly those occurring in relatives of children diagnosed during the earlier years covered by the study, because of loss of contact with relatives.
The deficit of cancers was confined to paternal rather *Includes all relatives entering and passing through specified age bands. Although analysis of cancer risk by site or type in second degree relatives did not reveal any risks significantly different from those expected (except for other and unspecified carcinoma), the risks were not uniformly distributed. Expected numbers of most cancers were very small, but it is interesting to note that there was no excess of breast cancer (RR = 0.84, P = 0.8), in contrast with the findings for the first degree relatives, whereas more cancers of stomach (RR = 1.91, P = 0.1) and of cervix (RR = 2.31, P = 0.1) than expected were seen. Some of these results are in line with those of Strong et al. (1987) who similarly found a deficit of breast cancer, and an excess of cancer of the cervix. Cancer of the stomach was not reported separately.
Cancer of the stomach and cancer of the cervix both show a strong association with social class (Logan, 1982 ) so the higher rates found here may reflect the fact that the relatives ascertained were of a low socioeconomic grouping, although this could not be determined directly from the data collected. On the other hand an excess of stomach cancer was found by Biirki et al. (1987) in the male second degree relatives of a series of 138 female breast cancer patients. Stomach cancer and certain cancers characteristic of the Li-Fraumeni syndrome were particularly evident in relatives of patients with the rare histologies of tubular or medullary carcinoma of the breast in that series. In addition there appeared to be a high mortality from oesophageal and stomach cancer combined in relatives of a series of children with soft tissue sarcoma reported from Italy (Pastore et al., 1987) .
A second explanation for the discrepancy in observed and expected numbers of cancers is of a real effect i.e. that the second degree relatives in general, even allowing for underreporting, may be at lower risk of certain common cancers than the population in general.
We were not able to test the finding of Strong et al. (1987) that cancer risk in second degree relatives was elevated by the presence of a second malignant neoplasm in the index case, as only two of our cases had developed more than one cancer. However, the risk in second degree relatives of certain cancers thought to be relevant to the Li-Fraumeni syndrome was unrelated to the factors in the index child identified as risk indicators for these cancers in the first degree relatives.
Assuming that predisposition to the Li-Fraumeni syndrome is controlled by a single dominant gene, a new mutation in a parent or child would not increase the risk in more distant relatives and, even if the gene had been transmitted through the grandparents' generation, only one out of four grandparents in any one family would be a carrier and only half the aunts and uncles on that side of the family would inherit the gene. The postulated gene is probably not completely penetrant (Li et al., 1988) and this would further reduce the number of affected relatives. Additionally cancer is a very common disease and hence only a very small potential increase in risk would be expected. This may not be measurable in a relatively small population (Peto, 1980; Weiss et al., 1982; Majumder et al., 1983 ).
In conclusion, there is evidence that second degree relatives of children with soft tissue sarcoma are not at excess risk of cancer in comparison with individuals in the general population. Although the series reported here probably includes a proportion of families with the Li-Fraumeni syndrome, as indicated by the highly significant excess of cancers in their first degree relatives, it is likely that these families often represent new mutations of the gene which frequently acts in a lethal fashion and hence is confined in general to nuclear families, giving rise to few affected extended kindreds. It is nevertheless important to identify those families at risk and to determine possible gene carriers so that the appropriate surveillance and screening can be directed towards the high risk groups.
